INTRODUCTION
In this paper we derive isoperimetric inequalities for quermassintegrals ( [ 10] , [ 11 ] . In an ensuing paper [ 14] , we will treat versions of inequalities (1.4), (1.5) in arbitrary domains, which have interesting applications to extremal problems in analysis and geometry.
The plan of this paper is as follows. In Section 2, we derive an integration formula for elementary symmetric functions of Jacobians of vector fields which extends corresponding formulae in [7] and [10] . The case of (1. ([9] , [13] ). Finally in Section 6, we provide some remarks concerning related work.
The special case of Theorem 1.1, k = n, was announced in our previous papers, but our proof followed the lines of Section 3. The present proof resulted from earlier considerations on solution bounds for curvature quotient equations [2] and recent observations pertaining to the monotonicity of the integrands in Section 4 with regard to parameter t.
INTEGRATION FORMULAE
We derive, in this section, integration formulae for vector fields, which extend the classical divergence theorem in general and corresponding integral identities of Reilly [7] for particular cases. Adopting the notation of [10] , for a real n x n matrix A = we let 8m = by virtue of (4.5). In the next section, we will take g as a gradient field so all the above matrices are in fact symmetric.
PROOF OF THE ISOPERIMETRIC INEQUALITY
Our approach is to exhibit an appropriate vector field g satisfying (4.11 ). This will be accomplished by solving certain Hessian equations, rather than the curvature type equation (3.5) and taking g as the gradient of a solution, instead of the vector field (3.1). Specifically we shall use the following existence theorem from [9] or [13] . [9] . Indeed, the assertion of [9] (1.5) . In particular (6.2) holds for functions u that are admissible with respect to the m-mean curvature operator (see [11] ).
Inequalities of this type were used by us in [10] , [11] 
